Ascorbate reduces superoxide production and improves mitochondrial respiratory chain function in human fibroblasts with electron transport chain deficiencies.
The present paper attempts to ascertain the role of ascorbate on the generation of superoxide radicals in skin fibroblasts of patients with deficiency of mitochondrial respiratory chain enzymes. Fibroblast cell lines were grown with or without ascorbate for the last 48 h of their growth period. The amount of superoxide radical production in cells was measured by the reduction of nitroblue tetrazolium and the activities of respiratory chain enzymes were examined in isolated fibroblast mitochondria. The results indicated a significant inverse correlation between the amount of superoxide radicals and the specific activities of complexes I-III and II-III of the respiratory chain. The ascorbate treatment of fibroblasts from control subjects did not show any effect on either superoxide radical production or respiratory chain enzymes' activities. While in patient's fibroblasts, this vitamin significantly decreased the superoxide radicals and increased the specific activities of I-III and II-III complexes but not complex IV. These observations indicate that superoxide radicals are increased in patients with deficient respiratory chain enzymes in their fibroblasts and ascorbate can prevent the loss of these enzymes by acting on the selected sites in the respiratory chain, which are related to the production of free radicals.